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Indian Standard 

VISCOSITY CLASSIFICATION FOR 
INDUSTRIAL LIQUID LUBRICANTS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 12 March 1980, after the draft finalized by the Lubricants and Related 
Products Sectional Committee had been approved by the Petroleum, Goal 
and Related Products Division Council. 

0.2 This Indian Standard has been adopted from ISO 3448-1975 'Industrial 
liquid lubricants — ISO Viscosity classification' in order to meet the imme- 
diate needs of the industry by providing a classification of liquid lubricants 
according to viscosity grades. The purpose of this system is to establish 
a series of definite kineniatic viscosity levels so that lubricant suppliers, 
lubricant users, and equipment designers will have a uniform and common 
basis for designating or selecting industrial liquid lubricants according to 
the kinematic viscosity required in a particular application. 

0.3 It is desirable that any classification system of this nature should cover 
the entire range of kinematic viscosities of liquid lubricants normally used; 
at the same time, the number of kinematic viscosity grades within the 
classification should be limited. A continuous system, in which any lubri- 
cant within the viscosity range could be given a grade number, was first 
considered, but it was recognized that this would involve either an unduly 
large number of grades or an unduly wide range of permitted kinematic 
viscosities for each grade. 

0.4 For the classification to be of direct use in engineering design calcula- 
tions, in which the kinematic viscosity of the lubricant is only one of the 
parameters, it is desirable that the viscosity grade width be not more than 
1 percent on either side of the nominal value. This would reflect a similar 
order of uncertainty in calculation to that imposed by dimensional manu- 
facturing tolerances. This limitation, coupled with the requirement that 
the number of viscosity grades should not be too large, has led to the adop- 
tion of a discontinuous system with gaps between the viscosity grades. 

0.5 The reference temperature for the classification should be selected 
to be reasonably close to average service experience. It should also closely 
relate to other selected temperatures used to define properties, such as 
viscosity index which can aid in defining a lubricant. A study of a series 
of possible temperatures indicates that 40° C is particularly well suited for 
purposes of industrial lubricant classification as well as for other properties. 
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This viscosity classification is consequently based on kinematic viscosity 
at 40°C. 

0.6 The viscosity designations are identical with those in the wellknown 
ASTM/ASLE and BSI classifications. These classifications were based 
on a temperature of 37 8°C. It has been decided to phase out the use of 
this temperature gradually. It is recommended that this should be achieved 
by allowing a limited period of up to one year during which systems using 
40°C and 37*8°C would be equally acceptable. It is intended that after 
this interim ^period, the classification based on 40°G will be the only recog- 
nized classification. It should be noted that for most lubricants the difference 
between the kinematic viscosities at 37*8°C and 40°G will be approximately 
10 percent (see Appendix A). This difference is recognized as being of no 
practical significance in industrial lubrication. 

0.7 Although this ISO classification is bound to lead to a number of existing 
lubricants (possibly including some at present widely used) not being 
accommodated within the classification, there is nothing to prevent the 
continued use of such products by agreement between the supplier and the 
consumer. The kinematic viscosities of such out of classification oils 
should, however, be determined at 40°C. It is expected, however, that 
lubricant producers will move towards the adjustment of their products 
so that each product will fall within one of the viscosity grade designations ; 
that users will, in the interests of rationalization and the reduction of the 
number of oils which they use, call increasingly for lubricants covered by 
the classification; and that machine and equipment manufacturers and 
their component, suppliers will take due note of the classification in the 
design stages and in their lubricant viscosity recommendations. 

0.8 It is not expected that liquid lubricants of every quality, or those 
designed for very specific purposes, should necessarily be available within 
every viscosity grade of this standard. 

Note — The Society of Automotive Engineers (USA) established many years ago 
standards for identifying and/or classifying the viscosity characteristics of lubricants 
used in automotive engines and gears. TTieir systems, which are widely known and 
used in most countries of the world, are based on the measurement of kinematic viscosity 
at temperatures that are considered to represent the normal operating range ; the nomen- 
clature used is for example" SAE 10 W, 20 W and 30 for engine oils (SEA J 300a) and 
SAE 75 W, 90 and 140 for gear oils (SAE J 306a). It should be noted that this ISO 
classification for industrial liquid lubricants is not intended to replace either of the SAE 
systems; on the other hand the latter systems, while they have desirable features for auto- 
motive lubricants, are not suitable for extension to industrial lubricants in general. 

0.9 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expres- 
sing the result of a test or analysis, shall be rounded off in accordance with 
IS: 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 

♦Rules for rounding off numerical values (revised). 
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1. SCOPE 

1*1 This standard establishes a system of viscosity classification for indus- 
trial liquid lubricants and related fluids. This includes mineral oils used 
as lubricants, hydraulic fluids, electrical oils and for other applications. 

The usual method for kinematic viscosity determination is that specified 
in IS: 1448[P: 25]- 1976*, but this may give anomalous results when used 
with non-Newtonian fluids (that is, those whose coefficient of viscosity 
varies significantly with rate of shear). For such fluids it is, therefore, 
important to state the particular method by which viscosity has been deter- 
mined. 

1.2 It is also recognized that there may be some pure chemicals and naturally 
occurring products, used as lubricants, which may not fall within this 
classification. 

2. CLASSIFICATION 

2.1 The classification defines 18 viscosity grades in the range 2 cStf to 
1 500 cSt at 40'0°C; this covers, as far as petroleum-based liquids are con- 
cerned, approximately the range from kerosine to cylinder oils. 

2.2 Each viscosity grade is designated by the nearest whole number to 
its mid-point kinematic viscosity in centistokes at 400°C, and a kinematic 
viscosity range' of ±10 percent of this value is permitted. The 18 viscosity 
grades with the limits appropriate to each are given in Table 1 . 

2.3 The classification is based on the principle that the mid-point kinematic 
viscosity of each grade should be approximately 50 percent greater than 
that of the preceding one. The division of each decade into six equal 
logarithmic steps provides such a system and permits a uniform progression 
from decade to decade, but in order to provide simple numbers the logari- 
thmic series has been rounded off. The maximum deviation of the mid- 
point viscosities from .the logarithmic series is 2-2 percent. 

2.4 The classification implies no quality evaluation, and provides informa- 
tion only on the kinematic viscosity at the reference temperature of 40'0°G. 
The kinematic viscosities at other temperatures depend on the viscosity/ 
temperature characteristics of the lubricants, which are usually reported 
as viscosity /temperature curves or stated in terms of viscosity index (VI). 

2.5 The kinematic viscosities of the same lubricants defined by this standard, 
but identified at other temperatures customarily used in some countries, 
are shown in Appendix A. Three values of viscosity index have been 
used. These are given here only for the purposer of general guidance in 
understanding or adoption of this standard. 

♦Methods of tests for petroleum and petroleum products: Determination of kinematic and 
dynamic viscosity {first revision), 
tl cSt = 1 mm 8 /S = 10" fl m*/s. 
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3. TRANSITION PERIOD 

3.1 For a period of not more than one year following approval of this 
standard, the classification of lubricants at 37 ^C will be regarded as 
acceptable. Following this interim period, 40°C shall be the only recog- 
nized classification system temperature. 

4. DESIGNATION 

4.1 The following wording shall be used to designate a particular viscosity 
grade: 

ISO viscosity grade (ISO 3448/IS ) which may be 

abbreviated to: 
ISO VG 



TABLE 1 ISO VISCOSITY CLASSIFICATION 

(Clause 2.2) 
ISO Mid-point Kinematic 

Viscosity Kinematic Viscosity 

Grade Viscosity Limits 

cSt at 40-0°C at 400°C 



--A.- 



Min Max 

0) (2) (3) (4) 

cSt cSt 

1-98 2-42 
2-88 3-52 
4-14 5-06 
612 7-48 

9-00 110 

13-5 16-5 

.19-8 24-2 

28-8 35-2 

41-4 50-6 

01-2 74-8 

900 110 

135 105 

198 242 

288 352 

414 506 

612 748 
900 1 100 
i 350 1 650 



ISO VG 2 


2-2 


ISO VG 3 


3-2 


ISO VG 5 


4-6 


ISO VG 7 


6-8 


ISO VG 10 


10 


ISO VG 15 


15 


ISO VG 22 


22 


ISO VG32 


32 


ISO VG 46 


46 


ISO VG 68 


68 


ISO VG 100 


100 


ISO VG 150 


150 


ISO VG 220 


220 


ISO VG 320 


320 


ISO VG 460 


460 


ISO VG 680 


680 


ISO VG 1 000 


1000 


ISO VG 1 500 


1 500 



APPENDIX A 

( Clauses 0.5 and 2.5 ) 



ISO VISCOSITY CLASSIFICATION WITH CORRESPONDING KINEMATIC VISCOSITIES AT VARIOUS 
TEMPERATURES FOR DIFFERING VISCOSITY INDICES 



— 1 , „/- 
isb 

Viscosity 
Grade 


Kinematic 
Viscosity 
Range 

cSt at 40°C 


Approximate Kinematic Viscosity at Other Temperatures 


for Diffepent Values of Viscosity I^dex 


Viscosity Index — 





Viscosity Index = 


50 


Viscosity Index = 


95 


cSt at 20°C 


cSt at 37-8°C 


cSt at 50°C 


cSt at 20°C 


cSt at 37-8°C 


cSt at 50°C 


cSt at 20°C 


cSt at 37-8°C 


cSt at 50*C 


ISO VG 2 


1-98-2-42 


(2-82-3-67) 


(2-05-2-52) 


(1-69-2-03) 


(2-87-3-69) 


(2-05-2-52) 


(1-69-2-03) 


(2-92-3-71) 


(206-2-52) 


(1 -69-2-03) 


ISO VG 3 


2-88-3-52 


(4-60-5-99) 


(3-02-3-71) 


(2-37-2-83) 


(4-59-5-92) 


(3-02-3-70) 


(2*38-2-84) 


(4-58-5-83) 


(3-01-3-69) 


(2-39-2-86) 


ISO VG 5 


414-506 


(7-39-9-60) 


(4-38-5-38) 


(3-27-3-91) 


(7-25-9-35) 


(4-37-5-37) 


(3-29-3-95) 


(7 09-9-03) 


(4-36-5-35) 


(3-32-3-99) 


ISO VG 7 


612-7-48 


(12-3-160) 


(6-55-8-05) 


(4-63-5-52) 


(11-9-15-3) 


(6-52-8-01) 


(4-68-5-61) 


(11-4-14-4) 


(6-50-7-98) 


(4-76-5*72) 


ISO VG 10 


900-110 


20-2-25-9 


9-73-120 


6-53-7-83 


19-1-24-5 


9-68-11-9 


6-65-799 


181-231 


9-64-11-8 


678-814 


ISO VG 15 


13-5-16-5 


33-5-43-0 


14-7-18 1 


9-43-1 1 -3 


31-6-40-6 


14-7-18-0 


9-62-11-5 


29-8-38-3 


14-6-17-9 


9 80-11*8 


ISO VG 22 


19-8-24-2 


54-2-698 


21-8-26-8 


13-3-160 


51-0-65-8 


21-7-26-6 


13-6-16-3 


480-61-7 


21 6-26-5 


13-9-16-6 


ISO VG 32 


28-8-35-2 


87-7-115 


32-0-39-4 


18-6-22 2 


82-6-108 


31-9-39-2 


190-22-6 


76-9-98-7 


31-7-38-9 


19-4-23-3 


ISO VG 46 


41-4-50-6 


144-189 


46-6-57 4 


25-5-30-3 


133-172 


463-569 


261-31-3 


120-153 


45-9-56-3 


27-0-32-5 


ISO VG 68 


61-2-74-8 


242-315 


698-85-8 


35-9-42-8 


219-283 


69-2-85-0 


37*1-44-4 


193-244 


68-4-83-9 


38-7-46-6 


ISO VG 100 


900-110 


402-520 


104-127 


50 4-60-3 


356-454 


103-126 


52-4-63-0 


303-383 


101-124 


55-3-66-6 


ISO VG 150 


135-165 


672-862 


157-194 


72-5-86-9 


583-743 


155-191 


75-9-91-2 


486-614 


153-188 


80-6-97-1 


ISO VG 220 


198-242 


1 080-1 390 


233-286 


102-123 


927-1 180 


230-282 


108-129 


761-964 


226-277 


115-138 


ISO VG 320 


288-352 


I 720-2 210 


341-419 


144-172 


1 460-1 870 ■ 


337-414 


151-182 


1 180-1 500 


331-406 


163-196 


ISO VG 460 


414-506 


2 700-3 480 


495-608 


199-239 


2 290-2 930 


488-599 


210-252 


1 810-2 300 


478-587 


228-274 


ISO VG 680 


612-748 


4 420-5 680 


739-908 


283-339 


3 700-4 740 


728-894 


300-360 


2 880-3 650 


712-874 


326-393 


ISO VG I 000 


900-1 100 


7 170-9 230 


1 1 00-1 350 


400-479 


5 960-7 640 


1 080-1 330 


425-509 


4 550-5 780 


1 050-1 290 


466-560 


ISOVG15J0 


1 350-1 650 


11900-15 400 


1 660-2 040 


575-688 


9 850-12 600 


1 640-2 010 


613-734 


7 390-9 400 


t 590-1 960 


676-812 



Note — Values in parentheses have been derived by extrapolation and are approximate. 



BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 1 10002 
Telephones: 331 01 31. 331 13 75 Telegrams: Manaksanstha 

( Common to alt Offices ) 

Regional Offices'. Telephone 

Central Manak Bhavan, 9 Bahadur Shah Zafar Marg, (331 01 31 

NEW DELHI 110002 )331 13 75 

•Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, 36 24 99 

Maniktola, CALCUTTA 700054 
Northern : SCO 445-446, Sector 35-C, 
CHANDIGARH 160036 



Southern : C. I. T. Campus, MADRAS 600113 



2 18 43 

3 16 41 
41 24 42 
41 25 19 
41 29 16 

tWestern : Manakalaya, E9 MIDC, Marol, Andheri ( East), 6 32 92 95 
BOMBAY 400093 

Branch Offices'. 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur, ( 2 63 48 

AHMADABAD 380001 ? 2 63 49 

JPeenya Industrial Area 1st Stage, Bangalore Tumkur Road (38 49 55 

BANGALORE 560058 {38 49 56 

Gangotri Complex, 5th Floor. Bhadbhada Road, T. T. Nagar, 6 67 16 

BHOPAL 462003 

Plot No. 82/83, Lewis Road. BHUBANESHWAR 751002 5 36 27 

53/5. Ward No 29, R.G. Barua Road, 5th Byelane, 3 31 77 

GUWAHATI 781003 

5-8-56C L. N. Gupta Marg ( Nampally Station Road ), 23 10 83 

HYDERABAD 500001 

R1 4 Yudhister Marg, C Scheme, JAIPUR 302005 j g 93 3] 

117/418 B Sarvodaya Nagar, KANPUR 208005 ||] || || 

Patliputra Industrial Estate. PATNA 800013 6 23 05 

T.C. No. 14/1421. University P.O.. Palayam /6 21 04 

TRIVANDRUM 695035 \6 21 17 
Inspection Offices ( With Sale Point ): 

Pushpanjali. First Floor, 205-A West High Court Road, 2 51 71 

Shankar Nagar Square, HAGPUR 440010 
Institution of Engineers ( India ) Building, 1 332 Shivaji Nagar, 5 24 35 

PUNE 411005 



*Salet OHice in Calcutta it at 5 Chowringhee Approach, P. O. Princep 27 68 00 
Street. Calcutta 700072 

tSales Office in Bombay it at Novelty Chambert, Grant Road. 89 66 28 
Bombay 400007 

JSalet Office in Bangalore it at Unity Building, Narasimharaja Square, 22 36 71 
Bangalore 560002 

Reprography Unit, BIS, New Delhi, India 



